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@ A device for dispensing powdered medicine in 
multiple doses capable of spraying powdered medi- 
cine in a fixed amount and in multiple doses having 
a device main body (1), a storage chamber (3) 
detachably mounted on said main body for storing 
as much powdered medicine as can handle multiple 
doses, and an accomodation chamber (10) having a 
capacity for a single dose, wherein in order to en- 
able powdered medicine inside said accomodation 
chamber (10) to be dispensed by causing said ac- 
comodation chamber to communicate with said stor- 
age chamber at a loading position (3a) and causing 
said accomodation chamber to communicate with 



the external portion of said main device at a dis- 
pensing position (5a) there are provided rotor (6) 
movably mounted on said main body for dispensing 
a fixed amount of powdered medicine, a cap (20) for 
moving said rotor between said loading position and 
said dispensing position and a pump (8) for injecting 
air at said loading position into said storage chamber 
via said accommodation chamber so as to stir pow- 
dered medicine in said storage chamber, whereby a 
fixed amount of powdered medicine after stirred is 
loaded into said accommodation chamber from said 
storage chamber by virtue of a suction force by said 
pump means and/or its own gravity. 
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TECHNICAL FIELD 

The present invention relates to a constant 
quantity feed device, and a method thereof, for 
feeding powder, and more particularly relates to a 
multi-does powdered medicine administering de- 
vice. Still more particularly, the present invention 
relates to a multi-dose powdered medicine admin- 
istering device and method thereof by which a unit- 
dose of powdered medicine, of a constant quantity, 
is continuously extracted from a quantity of stored 
powdered medicine and given to the patient a unit- 
dose of medicine (adminstration of multi-dose). 

The device of the present invention is used as 
a multi-dose powdered medicine dispenser by 
which a unit-dose of powdered medicine of a con- 
stant quantity can by continuously divided from a 
multi-dose of powdered medicine and administered 
Into the body cavity such as the nasal cavity by 
spraying. 

Further, the device of the present invention is 
used as a multi-dose powdered medicine dispenser 
by which a unit-dose of powdered medicine of a 
constant quantity can be quantitatively extracted 
from a larger quantity of powdered medicine and 
administered into the body cavity such as the tra- 
chea, a bronchus or a lung by means of inhalation. 

BACKGROUND ART 

Powdered medicine is administered into a 
body cavity such as the nasal cavity or the oral 
cavity, and air ways such as the trachea, a bron- 
chus or a lung by means of spraying or inhalation. 
For example, powdered medicine is administered 
into the nasal cavity or the air ways of a patient 
suffering from nasal allergy or asthma. Recently, 
attention has been given to a drug delivery system 
in which medicine is absorbed into the bloodstream 
through the mucous membrane of the nasal cavity 
or lung and it is attempted to administer powdered 
medicine via the mucous membrane. 

When medicine is administered in the above 
manner, a powdered medicine administering device 
is used. Powdered medicine administering devices 
are classified into two types according to the stor- 
age system for the powdered medicine. 

In the first type of powdered medicine admin- 
istering device, a quantity of powdered medicine to 
be administered in a single operation is accom- 
modated in an appropriate container. A unit-dose 
powdered medicine is accommodated in an appro- 
priate capsule. Therefore, a unit-dose of powdered 
medicine Is administered at each administering op- 
eration. In the second type of powdered medicine 
administering device, a quantity of powdered medi- 
cine to be administered in a plurality of operations 
is accommodated in an appropriate container. Each 



time an administering operation is carried out. an 
accurate unit-dose of powdered medicine is ex- 
tracted from the container in which the powdered 
medicine is accommodated. In the present inven- 

5 tion. a quantity of powdered medicine to be admin- 
istered in a single operation is defined as a unit- 
dose, and a quantity of powdered medicine to be 
administered in a plurality of operations is defined 
as a multi-dose. However, in some cases, an ad- 

10 ministering operation in which powdered medicine, 
accommodated in the form of a unit-dose, is ad- 
ministered for each unit-dose is referred to as a 
unit-dose, and an administering operation in which 
powdered medicine accommodated in the form of 

15 a multi-dose is administered for each unit-dose is 
referred to as a multi-dose. 

As an example of the unit-dose powdered 
medicine administering device by which powdered 
medicine is sprayed into the nasal cavity, a pow- 

20 dered medicine administering device has been pro- 
posed by the present inventors (disclosed in Japa- 
nese Patent Publication No. 63-6024). Concerning 
the unit-dose inhaler by which powdered medicine 
is inhaled into the air ways, a large number of 

25 devices have been proposed. For example, there is 
provided an inhaler in which capsules made of 
nonpoisonous material such as gelatin are used. In 
each capsule, a predetermined quantity of unit- 
dose powdered medicine is accommodated. In this 

30 type of inhaler, a capsule opening device is pro- 
vided, by which a hole is formed in a capsule 
inserted into the inhaler, that is, a capsule opening 
device is provided, by which a hole is formed by 
various means. 

35 This accommodated powdered medicine is in- 

haled through a hole made in the capsule by the 
action of an air flow caused by the user. The 
empty capsule is taken out from the inhaler, and a 
new capsule is accommodated in the inhaler. In the 

40 inhaler of the prior art disclosed in the United 
States Patent Publication Nos. 3906950 and 
4013075, when holes are made at both ends of a 
capsule, the capsule is held in a stationary con- 
dition while the powdered medicine is inhaled. The 

46 powdered medicine is taken out from the capsule 
by the action of an air flow passing through the 
capsule generated as a result of inhalation. 

In the case of another type inhaler, as dis- 
closed in the United States Patent Publication Nos. 

50 3807400 and 3991761, a capsule is previously 
opened by an appropriate means, and then the 
capsule is moved by the action of an air flow 
generated by inhalation. Due to the foregoing ac- 
tion, the capsule Is made completely empty 

55 In the case of still another type inhaler of the 

prior art disclosed in the European Patent Publica- 
tion No. 0211595, a plurality of capsules are not 
used, but a disk-shaped pack is charged into the 
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inhaler, and a series of bubbles are provided ar- 
ound the pack under the condition that the dis- 
tances fronn the bubbles to center of the pack are 
the same. A predetermined quantity of powdered 
medicine Is accommodated in these bubbles. This 
pack composes a portion of the inhaler and is put 
on a rotatable circular tray around the central axis. 
In this tray, holes are made at positions corre- 
sponding to each bubble, and when each bubble is 
moved and broken by an appropriate device, pow- 
dered medicine is taken out from the bubble and 
inhaled. 

An example of the multi-dose powdered medi- 
cine administering device used for inhalation into 
the air ways is disclosed in the European Patent 
Publication No. 0069715. This multi-dose powdered 
medicine administering device includes a container 
accommodating a predetermined quantity of medi- 
cine, and a device for taking out powdered medi- 
cine accommodated in the container so as to pre- 
pare for the administration of the medicine. This 
administration preparation device is composed of a 
plate, the thickness of which is predetermined, and 
through-holes, the number of which is predeter- 
mined, are made in the plate. This plate is capable 
of moving from a position at which a portion of the 
through-holes are filled with powdered medicine 
taken out from the container by a mechanical 
means, to a position at which the holes filled with 
the medicine are located in the passage. When the 
user inhales through an inhalation port commu- 
nicated with this passage, air enters the passage, 
so that powdered medicine can be taken out from 
the through-hole. There is provided a scraper, 
which scrapes powdered medicine on the container 
side in the through-hole made on the plate. Accord- 
ing to the inventors who applied for the European 
Patent, the through-holes are completely filled with 
powdered medicine by the action of this scraper. 
Therefore, a constant dose can be ensured. Ac- 
cording to this European Unexamined Patent Pub- 
lication, it is described that the scraper is optionally 
provided. However, in order to appropriately op- 
erate the inhaler, it is necessary to provide the 
scraper. The reason is that the dose greatly differs 
when this scraper is not provided. The reason why 
is described as follows. Since the fluidity of the 
powdered medicine to be used is low, it frequently 
occurs that the individual through-holes are not 
completely filled with powdered medicine. 

When a comparison is made between the unit- 
dose powdered medicine administering device and 
the multi-dose powdered medicine administering 
device, the multi-dose powdered medicine admin- 
istering device tends to be preferably used from 
the viewpoint of convenience and marketability. 

However, there is a serious problem to be 
solved in the conventional multi-dose powdered 



medicine administering device. As described 
above, according to the conventional multi-dose 
powdered medicine administering device, a quan- 
tity of powdered medicine necessary for one ad- 

5 ministering operation is continuously and quantita- 
tively divided from a large quantity of collective 
powdered medicine and then the divided powdered 
medicine is administered. However, the above op- 
eration is very difficult in view of the physical 

10 property of powdered medicine such as a change 
in the density of collective powdered medicine and 
a tendency of collective powdered medicine. 

In order to solve the above problems, several 
proposals have been made. For example, as dis- 

75 closed in the aforementioned European Patent 
Publication No. 0069715 (Japanese Examined Pat- 
ent Publication No. 1-47190), a through-hole, the 
capacity of which is predetermined, is continuously 
filled with powdered medicine pressed by a scrap- 

20 er. However, even when this method is adopted, 
the following problems may be encountered. For 
example, when the overall medicine administering 
device is vibrated, the bulk density of powdered 
medicine is changed, so that the actual quantity of 

25 powdered medicine filled into the through-hole is 
changed. As a result, the quantity of powdered 
medicine to be administered fluctuates. 

In Japanese Unexamined Patent Publication 
No. 3-18376, a muiti-dose medicine administering 

30 device is disclosed, in which a large quantity of 
powdered medicine is compressed, and the com- 
pressed body of powdered medicine is quantita- 
tively divided into pieces. According to the above 
method, when powdered medicine is compressed. 

35 a quantity of divided medicine is ensured to be 
constant. However, even in this method, the follow- 
ing disadvantages may be encountered. By the 
influence of vibration given to the overall medicine 
administering device, the density of compressed 

40 powdered medicine is changed. As a result, the 
weight of the divided piece made of compressed 
powdered medicine is changed, so that a quantity 
of powdered medicine to be administered to a 
patient is changed. 

45 

SUMMARY OF THE INVENTION 

It is an object of the present invention to pro- 
vide a multi-dose powdered medicine administering 

50 device and method thereof by which a quantity of 
powdered medicine to be administered by a single 
operation, that is, a unit-dose of powdered medi- 
cine is continuously and quantitatively divided and 
administered even when some affects, such as 

55 vibration, is given to the overall medicine admin- 
istering device from the outside. 

Even if a unit-dose of medicine is continuously 
and quantitatively divided, when the operation of 
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the device is complicated, patient's compliance is 
reduced. Therefore, it is an object of the present 
invention to provide a multi-dose powdered medi- 
cine administering device and method thereof in 
which a unit-dose of powdered medicine is continu- 
ously and quantitatively divided and administered 
in a simple operation. 

In order to accomplish the above object, the 
present inventors made every effort and discovered 
that, for the purpose of continuously and quantita- 
tively dividing a unit does of powdered medicine. It 
is necessary to prevent the density of a large 
quantity of collective powdered medicine stored in 
the storage chamber from changing. From the 
above viewpoint, the following conditions must be 
satisfied. 

(1) Immediately before each dividing operation, 
air is pumped through the powdered medicine 
collectively stored in the storage chamber, so 
chat the collective powdered medicine flows in 
the storage chamber. 

(2) After that, a unit-dose of powdered medicine 
is accommodated in the powdered medicine ac- 
commodating chamber by the action of a suc- 
tion force and/or gravity when the above two 
conditions are satisfied, a unit-dose of medicine 
can be continuously and quantitatively divided 
into the accommodation chamber. In this con- 
nection, when air is pumped through the storage 
chamber in the process of item (1), it is very 
important to the fluidity of the powdered medi- 
cine in the storage chamber that the air flow Is 
discharged outside the chamber through a filter 
attached to the chamber. 

The present invention provides a multi-dose 
powdered medicine administering device compris- 
ing: a device body; a storage chamber detachably 
provided In the device body, the storage chamber 
being capable of storing a multi-dose of powdered 
medicine; an accommodation chamber capable of 
accommodating a unit-dose of powdered medicine; 
a medicine dispensing means movably attached to 
the device body, the medicine dispensing means 
communicating the accommodation chamber with 
the storage chamber at a charging position, the 
medicine dispensing means communicating the ac- 
commodation chamber with the outside of the de- 
vice body at an administering position so that the 
powdered medicine in the accommodation cham- 
ber can be administered; a movement means for 
moving the medicine dispensing means between 
the charging and the administering positions; and a 
pump means for injecting air into the storage 
chamber through the accommodation means at the 
charging position so that the powdered medicine in 
the storage chamber can be stirred, wherein a 
predetermined quantity of powdered medicine that 
has been stirred is charged from the storage cham- 



ber to the accommodation chamber by the suction 
force of the pump means and/or gravity. 

The above storage chamber is cylindrical, and 
one end of the storage chamber with respect to the 

6 axial direction is attached to a storage chamber 
mount portion of the device body having an open- 
ing for charging, and the other end of the storage 
chamber is closed by a filter through which air can 
be circulated but powdered medicine cannot be 

10 circulated. 

The dispensing means is composed of a rotor 
rotatably attached to the device body, in the rotor, 
a plurality of through-holes are formed at regular 
intervals around the rotational axis of the rotor. A 

75 filter through which air can be circulated but that 
powdered medicine cannot pass is inserted and 
fixed to each through-hole. The accommodation 
chamber is defined by the filter. A pushing means 
for pushing the dispensing means to a portion of 

20 the device body is provided so that the opening of 
the accommodation chamber can be closed by the 
portion of the device body while the accommoda- 
tion chamber moves at least from the charging 
position to the administering position. 

25 The device body includes a flat plate portion. A 

charging opening and an administering opening are 
respectively formed at the charging and administer- 
ing positions on the flat plate. A storage chamber 
mount portion for detachably mounting the storage 

30 chamber corresponding to the charging opening is 
provided on the one side of the flat plate portion. 

The rotor is rotatably provided so that a sur- 
face of the accommodation chamber on the open- 
ing side can be contacted with the other surface of 

35 the flat plate portion. The accommodation chamber 
of the rotor is communicated with the storage 
chamber in the axial direction at the charging posi- 
tion through the storage chamber mount portion of 
the flat plate portion. The accommodation chamber 

40 of the rotor Is aligned and communicated with the 
administering opening at the administering position 
in the axial direction. 

At least two accommodation chambers are pro- 
vided around the rotor axis at regular intervals. 

45 When the first accommodation chamber is located 
at the charging position, the second accommoda- 
tion chamber is located at the administering posi- 
tion. When the rotor is rotated at intervals of 180", 
each accommodation chamber is alternately lo- 

50 cated at the charging and administering positions, 
and the opening side of the accommodation cham- 
ber is contacted with and closed by the flat plate 
portion when the accommodation chamber Is lo- 
cated between the charging and administering po- 

55 sitlons. 

Alternatively, four accommodation chambers 
are provided around the rotor axis at intervals of 
90 • . The charging opening at the charging position 
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and the administering opening at the administering 
position are symmetrically located with respect to 
the axis at intervals of 180" in the flat plate portion. 
The rotor is rotated at intervals of 90 • , and the four 
accommodation chambers are successively located 
at the charging position, administration waiting po- 
sition, administering position, and charge waiting 
position. 

When this medicine administering device is 
constructed to be used as an inhaler, the device 
body includes a flat plate portion, a charge and an 
administration opening are formed at the charging 
and administering positions of the fiat plate portion, 
a storage chamber mount portion is provided on 
one surface of the flat plate so that the storage 
chamber can be detachably mounted correspond- 
ing to the charge opening, and the pump means is 
composed of a returnable and flexible container or 
bladder attached to the device body, and the pump 
means supplies and sucks air only from the ac- 
commodation chamber located at the charging po- 
sition through the filter wherein the supplying and 
sucking operation is conducted from the rotor side 
opposite to the flat plate portion. 

When this medicine administering device is 
constructed to be used as a dispenser, the device 
body includes a flat plate portion, a charging open- 
ing and an administering opening are formed at the 
charging and administering positions of the flat 
plate portion, a storage chamber mount portion is 
provided on one surface of the flat plate so that the 
storage chamber can be detachably mounted cor- 
responding to the charge opening, a nozzle mount 
portion to which a nozzle having an injection open- 
ing at its end is attached is also provided on one 
surface of the flat plate corresponding to the ad- 
ministration opening, and the pump means is com- 
posed of a returnable and flexible container or 
bladder attached to the device body, and the pump 
means supplies and sucks air from both accom- 
modation chambers located at the charging and 
administering positions through the filter wherein 
the supplying and sucking operation is conducted 
from the rotor side opposite to the flat plate portion. 

The device body may be composed in the 
following manner. The device body includes a disk 
portion and a cylinder portion formed integrally with 
the disk portion. The rotor is rotatably held inside 
of the cylinder portion so that one surface of the 
rotor in the axial direction can be maintained in a 
contact condition with the disk portion. A guide 
groove is formed in the axial direction on the 
cylinder portion. A helical groove is formed on the 
outer circumference of the rotor. A cam pin pene- 
trating through the guide groove formed in the axial 
direction and engaging with the helical groove is 
provided on the inner surface of a cap capable of 
being attached to and detached from the cylinder 



portion Each time the cap is attached to and de- 
tached from the cylinder portion, the rotor is rotat- 
ed in a predetermined direction by a predeter- 
mined angle. 

5 The rotor may be constructed in the following 

manner. The rotor is sandwiched between a flat 
plate and a draft means using a pin provided at the 
center and a spring engaging with the pin, so that 
the rotor is rotatably held by the pin. In this way, 

70 one of the surfaces of the rotor in the axial direc- 
tion on which the accommodation chamber is open 
comes into contact with the flat plate portion, and 
the other surface on which the filter is provided 
comes into contact with the draft means. 

75 Preferable examples of usable materials to 

compose the rotor having the powdered medicine 
storage chamber or the powdered medicine ac- 
commodation chamber of the present invention are: 
polymers such as polyethylene, polystyrene, poly- 

20 propylene, styrene-acrylonitrile polymer, and ac- 
rylonitrile-butadiene-styrene polymer; and polymers 
such as hydroxypropylmethyl cellulose, methyl cel- 
lulose, hydroxypropyl cellulose, starch, hydrox- 
y propyl starch, sodium alginate, and polyvinyl al- 

25 cohol or polymers containing at least two of these 
polymers. Dimensions of the powdered medicine 
storage chamber may be appropriately determined 
in accordance with the unit-dose or the volume and 
number of the powdered medicine accommodation 

30 chambers. 

The device body (base body) of the present 
invention, the rotor closely contacted with the base 
body, the draft means closely contacted with the 
rotor, and the cap may be made of the same 

35 polymers as those composing the powdered medi- 
cine storage chamber. 

The pump of the present invention is a factor 
for pressurizing air necessary for charging and/or 
spraying or sucking the powdered medicine. It is 

40 preferable that this pump is made of flexible ma- 
terial. Examples of usable flexible materials to 
make the pump are: resilient plastics such as poly- 
ethylene and polypropylene: and natural or syn- 
thetic rubber. Concerning the capacity of this 

45 pump, it is preferable that the pump has a capacity 
by which almost all powdered medicine accom- 
modated in the powdered medicine accommoda- 
tion chamber can be discharged when the pump is 
operated once or several times or ten times. When 

60 the apparatus is operated, air flows into the pow- 
dered medicine storage chamber only through a 
filter attached to the top of the powdered medicine 
storage chamber. However, it should be noted that 
the present invention is not limited to the specific 

55 filter, but any openings through which air flows may 
be adopted. Of course, it is possible that the pow- 
dered medicine storage chamber is formed into a 
closed system before it is used. 
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Examples of usable filters provided in the pow- 
dered medicine storage chamber or the powdered 
medicine accommodation chamber are: a mesh 
filter for sieve use and a membrane filter which are 
appropriately selected in accordance with the par- s 
tide sizes of medicine and excipient (sometimes, 
medicine only). For example, in the case of spray- 
ing powdered medicine into the nasal cavity, a 
mesh filter, the sieve opening size of which is 5 to 
37 um and preferably 5 to 10 nm, is used. Alter- io 
natively, a membrane filter, the opening size of 
which is 5 to 75 um and preferably 5 to 25 um. is 
used. In the case of spraying powdered medicine 
into the air path, a mesh filter, the sieve opening 
size of which is not more than 1 um, Is used. For 75 
example, a net for sieve use is made of nylon or 
stainless steel. For example, a membrane filter is 
made of polypropylene, cotton, rayon, glass fiber, 
or a sintered material. 

A powdered medicine adaptable for the present 20 
invention can be composed of a medicine, and a 
conventional excipient such as lactose, starch, cel- 
lulose, and polyvinyl polymer. Alternatively a pow- 
dered medicine adaptable for the present invention 
can be composed only of medicine. When neces- 25 
sary, an additive such as a conventional stabilizer 
or an antioxidant may be appropriately added. 

In the powdered medicine multi-dose admin- 
istering device of the present invention, the pow- 
dered medicine storage chamber may be held sep- 30 
arately from the powdered medicine accommoda- 
tion chamber before the use, and they may be 
joined together when the device is put into use. 
Alternatively, the powdered medicine storage 
chamber, pump and powdered medicine accom- 35 
modation chamber may be separate before use 
and be joined together when the device is put into 
use. 

When the pump is operated, in the charging 
section, air is forced into the powdered medicine 40 
storage chamber by the air pressure generated by 
the pump. When air is discharged through the filter, 
the powdered medicine is pushed up and fluidized 
so that the powdered medicine is made to be 
uniform. Immediately after that, the powdered 46 
medicine is suddenly dropped due to the effect of 
both the suction force and gravity. In this case, the 
suction force is generated by a restoring force on 
the pump. Due to the foregoing, the powdered 
medicine is compressed and densely charged into so 
the powdered medicine accommodation chamber. 

When the pump is operated, in the administer- 
ing section, pressurized air freely flows into the 
powdered medicine accommodation chamber in 
which the powdered medicine has already been 55 
accommodated, so that the powdered medicine 
passes through the nozzle together with pressur- 
ized air and is sprayed into the nasal cavity and 



others from an end of the nozzle. 

Next, a cap is attached, and then a hellcoid 
groove on the outer circumferential surface of the 
rotor is engaged with and moved along a cam pin 
provided on the inner circumferential surface of the 
cap. Therefore, the rotor is rotated by a predeter- 
mined angle again, and the powdered medicine 
accommodation chamber into which powdered 
medicine has been charged is moved to a waiting 
position for the administering section, and the pow- 
dered medicine accommodation chamber into 
which powdered medicine has not been charged 
yet is moved to a waiting position for the charging 
section. At this time, an upper surface of the pow- 
dered medicine accommodation chamber is rubbed 
by a lower surface of the base body, so that a 
predetermined amount of powdered medicine is 
accurately accommodated in the powdered medi- 
cine accommodation chamber. 

When the rotor is manually rotated, the pow- 
dered medicine accommodation chamber is posi- 
tioned in accordance with the click stop at the time 
when the rotation of the rotor is stopped, and 
further the powdered medicine accommodation 
chamber is positioned in accordance with the result 
of a visual check conducted when the base body is 
transparent. 

As described above, by means of either an 
automatic or a manual rotation of the rotor, a multi- 
dose medicine administering device by which a 
unit-dose of powdered medicine is quantitatively 
administered can be provided. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a sectional view of the overall arrange- 
ment of the multi-dose powdered medicine admin- 
istering device for spraying use of Example 1 of 
the present invention. 

Rg. 2(a) Is a sectional view of the cap of 
Example 1 . 

Fig. 2(b) is a sectional view of the rotor show- 
ing an arrangement of the powdered medicine ac- 
commodation chamber. 

Fig. 2(c) is a development view of the helicoid 
groove provided on the side of the rotor. 

Rg. 3 is a sectional view of the overall arrange- 
ment of the multi-dose powdered medicine admin- 
istering device for spraying use of Example 2. 

Fig. 4(a) is a schematic illustration showing the 
valve structure of the charging section in Example 
2. 

Fig. 4(b) is a schematic illustration showing the 
valve structure of the administering section in Ex- 
ample 2. 
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MOST PREFERRED EMBODIMENT OF THE IN- 
VENTION 

With reference to the example shown in the 
accompanying drawings, the multi-dose powdered 
medicine administering device of the present in- 
vention will be explained as follows. 

Fig. 1 is a sectional view of the overall arrange- 
ment of the multi-dose powdered medicine admin- 
istering device (100) of Example 1 of the present 
invention, Fig. 2(a) is a sectional view of the cap, 
Fig. 2(b) is a sectional view of the rotor, and Fig. 2- 
(c) is a sectional view of the helicoid groove pro- 
vided on the outer circumferential surface of the 
rotor. 

In Fig. 1, numeral 1 is a base body of the 
apparatus. The base body 1 includes a circular roof 
plate la and a cup-shaped cylinder having a side 
plate (cylindrical portion) lb which is formed integ- 
rally with the circular roof plate 1a. There are 
provided a powdered medicine storage chamber 
attaching section 2 and a nozzle attaching section 
4 on an upper surface of the roof plate la. A 
cylindrical powdered medicine storage chamber 3 
in which powder F is accommodated is detachably 
provided In the powdered medicine storage cham- 
ber attaching section 2, and a nozzle 5 is fixed to 
the nozzle attaching section 4. The base body 1 Is 
made of transparent or translucent material, so that 
a powdered medicine accommodation cheer 10 
provided in a rotor 6, which will be described later, 
can be checked by the visual inspection. At the top 
of the powdered medicine storage chamber 3, 
there is provided a filter 14 through which air 
passes. 

It is preferable that the powdered medicine 
storage chamber attaching section 2 and the noz- 
zle attaching section 4 are disposed on the circular 
roof plate 1a of the base body 1 in the following 
manner: 

With respect to the center line O. the powdered 
medicine storage chamber attaching section 2 and 
the nozzle attaching section 4 are disposed at the 
same distribution angle $ as that or the powdered 
medicine accommodation chamber 10 described 
later, or alternatively, the powdered medicine stor- 
age chamber attaching section 2 and the nozzle 
attaching section 4 are disposed at an angle given 
by integral multiples (for example, 60 90*, 180" 
and 120"), and they are disposed at positions 
equally distant from the center line O. In this exam- 
ple, the powdered medicine storage chamber at- 
taching section 2 and the nozzle attaching section 
4 are disposed at an angle of 180" around the 
center line O. 

The powdered medicine storage chamber 3 is 
a stick-shaped, wide-mouthed or narrow-mouthed 
bottle, and charged with powdered or granular 



medicine F to be administered a plurality of times, 
that is, the quantity of the medicine is a multi-dose. 
The fore end of the nozzle 5 is rounded and there 
is provided a spraying opening 5c for spraying the 

5 medicine into the nasal cavity. In this connection, 
the storage chamber 3 may be screwed to the 
base body 1 . 

Numeral 6 is a rotor capable of rotating around 
the center line O, and an upper surface of the rotor 

10 6 is closely contacted with a lower surface of the 
roof plate la of the base body 1. The rotor 6 may 
be made of transparent or translucent material so 
that the powdered medicine accommodation cham- 
ber 10 can be seen. 

75 Numeral 7 is a draft means disposed close to 

the rotor 6. In the draft means 7, there are provided 
air passages 3b. 5b formed in the axial direction 
which are respectively located at a charging posi- 
tion 3a opposed to the powdered medicine storage 

20 chamber attaching section 2 in the axial direction 
and at an administering position 5a opposed to the 
nozzle attaching section 4 in the axial direction. 

There Is provided a through-hole which pene- 
trates the roof plate 1a, rotor 6 and draft means 7 

25 along the center line O. A pin 30 is inserted into 
this through-hole. A spring 31 is attached to an end 
of this pin 30 and fixed by a fixing means 32 of the 
prior art such as a washer and nut. Due to the 
foregoing construction, the rotor 6 is interposed 

30 between the roof plate la and the draft means 7 in 
a contact condition, further the rotor 6 is capable of 
rotating around the pin 30. 

A plurality of powdered medicine accommoda- 
tion chambers 10, in this example, 4 powdered 

35 medicine accommodation chambers 10 are pro- 
vided in the rotor 6 being distributed at an appro- 
priate distribution angle 6 (at 90' in this example). 
At a position (the charging position 3a) on the lower 
side of the powdered medicine storage chamber 

40 attaching section 2, an upper sub-face of the pow- 
dered medicine accommodation chamber 10 is 
communicated with the powdered medicine storage 
chamber 3, and a lower surface of the powdered 
medicine accommodation chamber 10 is commu- 

45 nicated with the air passage 3b. In the way de- 
scribed above, the powdered medicine accommo- 
dation chamber 10 Is formed as a cylinder. In other 
words, when powdered medicine F in the pow- 
dered medicine storage chamber 3 is vibrated or 

50 sucked, it can be densely charged into the pow- 
dered medicine accommodation chamber 10. 
There is provided a filter 11 made of sintered 
ceramics etc. at a bottom of the powdered medi- 
cine accommodation chamber 10 (at a position 

55 close to the lower surface of the rotor 6). Accord- 
ingly, powdered medicine F is screened by the 
filter 11, and only an air flow passes through the 
filter. This filter 11 is press-fitted into the powdered 
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medicine accommodation cliamber 10 at a pre- 
determined position. In this connection, the filter 11 
may be provided in the draft means 7. In this case, 
it is preferable that the filter is disposed at an 
upper end of the draft means 7. 

The powdered medicine accommodation 
chamber 10 is formed as a cylinder in such a 
manner that the upper surface is communicated 
with the nozzle 5 at a position on the lower side of 
the nozzle attaching section 4 (at the administering 
position) and the lower surface is communicated 
with the administering position 5a. Due to the fore- 
going construction, powdered medicine F can be 
injected Into the nozzle 5 together with compressed 
air by the pressure of the air in the air passage 5b. 

The powdered medicine accommodation 
chambers 1 0 are disposed at the same distribution 
angle so that they can be rotated by a predeter- 
mined angle in accordance with the rotation of the 
rotor 6. The powdered medicine accommodation 
chamber 10 is moved from the charging position 
3a to the administering position 5a, and powdered 
medicine F charged at the charging position 3a is 
sprayed at the administering position 5a. After that, 
the powdered medicine accommodation chamber 
10 is moved from the administering position 5a to 
the charging position 3a, and the empty powdered 
medicine accommodation chamber 10 from which 
powdered medicine F has been sprayed at the 
administering position is charged with powdered 
medicine F again at the charging position 3a. 

For example, when the equal distribution angle 
$ of the accommodation chambers 10 Is d = 180* . 
the operation Is carried out as follows. When the 
rotor 6 is rotated by 180*, the powdered medicine 
accommodation chamber 10 charged with pow- 
dered medicine F at the charging position 3a is 
moved to the administering position 5a for spray- 
ing. 

When the equal distribution angle $ of the 
accommodation chambers 10 is 0 = 90* like this 
example, the operation is carried out as follows. 
The powdered medicine accommodation chamber 
10 charged with powdered medicine at the charg- 
ing position 3a temporarily waits for the next opera- 
tion at a position where it Is rotated by 90 * . At this 
time, the previous powdered medicine accommo- 
dation chamber 10 is subjected to injection at the 
administering position. When the powdered medi- 
cine accommodation chamber 10 is further rotated 
by 90 •, it is moved to the administering position 
5a. so that it Is subjected to spraying. Since the 
upper and lower surfaces of the rotor 6 respec- 
tively come into contact with the roof plate la and 
the draft means 7, except for the powdered medi- 
cine accommodation chambers 10 located at the 
charging and administering positions 3a, 5a, the 
powdered medicine accommodation chambers 10 



are closed, so that powdered medicine charged In 
the accommodation chambers 10 is not scattered. 

Next, a rotational means for this rotor 6 will be 
explained as follows. 

5 As described above, in the multi-dose pow- 

dered medicine administering device for spraying 
use of the present invention, when the rotor 6 is 
rotated by the equal distribution angle 0 (by 90 • in 
this example), the powdered medicine accommo- 

10 dation chamber 1 0 is moved in the mode of 

charging waiting Injecting waiting 
charging • • •. 

In this case, concerning the mechanism for 
rotating the rotor 6, various mechanisms may be 

75 adopted. As an automatic rotational means, it is 
possible to adopt a mechanism in which a cam 
groove is provided on the side of the rotor 6 as 
illustrated in Figs. 1 and 2. 

AS illustrated in Figs. 1 and 2, a hellcoid 

20 groove 13 capable of rotating the rotor 6 by an 
angle of 45* is continuously formed on the side of 
the rotor 6 in the order of going, returning, going 
• •• , and a cam pin 21 capable of engaging with 
the hellcoid groove 13 is provided on an inner 

25 surface of the cap 20. A straight guide groove 12 
for guiding the cam pin 21 of the cap 20 in the 
axial direction is formed on a cylindrical side wall 
1 b of the base body 1 . Accordingly, the cam pin 21 
penetrates the guide groove 12 on the cylindrical 

30 side wall lb and engages with the hellcoid groove 
13 of the rotor 6. 

Consequently, when the cam pin 21 Is en- 
gaged with both the guide groove 12 and hellcoid 
groove 13, and pushes down the cap 20, the cam 

35 pin 21 is moved along the guide groove 12 in the 
axial direction, and the cap 20 is moved straight in 
the axial direction with respect to the base body 1 , 
Since the cam pin 21 is moved along a going 
passage of the hellcoid groove 13 of the rotor 6 at 

40 the same time, when the cam pin 21 arrives at the 
lowermost end, the rotor 6 is rotated by an angle of 
45* that is half of the equal distribution angle e. 
When the cap 20 attached to the base body 1 is 
pulled out, the cam pin 21 located at the lowermost 

45 end position is guided by the same guide groove 
12 and moved straight, and at the same time, the 
cam pin 21 Is moved along a returning passage of 
the hellcoid groove 1 3, so that the rotor 6 is further 
rotated by an angle of 45*. AS described above, 

50 when the cap 20 is attached to and detached from 
the base body, the rotor 6 is automatically rotated 
by an angle of 90 * ( = the equal distribution angle 

In this case, as illustrated In Fig. 2(c), a con- 
55 necting section of the helicoid groove 13 for con- 
necting the going passage with the returning pas- 
sage is constructed in such a manner that the cam 
pin 21 comes into contact with the going passage 
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at the upper end when the cann pin 21 is lowered, 
and on the other hand, the connecting section is 
constructed In such a manner that the cam pin 21 
comes into contact with the returning passage at 
the lower end when the cam pin 21 is raised. Due 
to the foregoing construction, the rotor 6 is pre- 
vented from being reversed. 

As a means for rotating the rotor 6 in the 
simplest manner, the rotor 6 may be manually 
rotated. To be more specific, an opening (not 
shown in the drawing) is formed at an appropriate 
position on the side of the base body 1, and a 
portion of the outer circumferential surface of the 
rotor 6 is exposed from the opening, and the oper- 
ator rotates the rotor 6 with his finger. In this case, 
it is preferable that the rotor 6 is rotated only in 
one direction by the action of a one-way clutch (not 
shown in the drawing) and stopped with a click 
stop. Also, the rotor 6 may be made of transparent 
material so that a rotational position of the pow- 
dered medicine accommodation chamber 10 can 
be visually checked. 

The pump 8 is composed of a bladder made of 
resilient material. An end of the pump 8 on the 
opening side is fixed to the peripheries of the 
cylindrical side wall 1 b of the base body 1 and the 
draft means 7. In the case of pushing operation, air 
inside the pump is pressured so chat air is sent to 
the charging position 3a and the administering po- 
sition 5a, and in the case of releasing operation, air 
is sucked by the action of the resilience of the 
pump 8. 

When the cap 20 Is pulled out from the base 
body 1 in Example 1 described above, the cam pin 
21 on the inner surface of the cap 20 moves 
straight by the action of the guide groove 12 and 
slides along the returning passage of the helicoid 
groove 13 being engaged with the groove, so that 
the rotor 6 is rotated by an angle of 45*. Due to 
the foregoing, the powdered medicine accommoda- 
tion chamber 10 charged with powdered medicine, 
which has been waiting for the next operation at a 
position located at an angle of 45* before the 
administering position, moves to the administering 
position 5a. At the same time, the empty powdered 
medicine accommodation chamber 10, which has 
been waiting for the next operation at a position 
located at an angle of 45" before the charging 
position, is positioned at the charging position 3a. 

When the pump 8 is activated, at the charging 
position 3a. air flows into the powdered medicine 
accommodation chamber 10 located at the charg- 
ing position 3a through the air passage 3b of the 
draft means 7 and the filter 1 1 . and then air flows 
out through the filter 14. At this time, powdered 
medicine F in the powdered medicine storage 
chamber 3 scatters upward and then drops and 
collides with the inside of the powdered medicine 



accommodation chamber 10. Therefore, powdered 
medicine F is compressed and densely charged 
into the powdered medicine storage chamber 3. 
When the rotor 6 closely coming into contact with 

5 the base body 1 Is rotated, an upper surface of the 
powdered medicine accommodation chamber 10 is 
rubbed, so that a quantity of accommodated pow- 
dered medicine F can be accurately determined. 
Also when the pump 8 is activated, com- 

70 pressed air flows into the powdered medicine ac- 
commodation chamber 10 through the air passage 
5b and filter 11 at the administering position 5a. 
Then powdered medicine F in the powdered medi- 
cine accommodation chamber 10 is conveyed to 

75 the nozzle 5 together with the compressed air that 
has flown into the chamber. Further, powdered 
medicine F is sprayed, for example, into the nasal 
cavity from the spraying opening 5c provided at 
the end of the nozzle 5. Dimensions of the nozzle 5 

20 are appropriately determined in accordance with 
the portion of the human body to be administered 
such as the nasal cavity and the oral cavity. 

Next, the cap 20 is attached to the base body 
1 . Then the cam pin 21 engaging with the returning 

25 passage of the helicoid groove 13 of the rotor 6 
moves, by the action of the guide groove 12, so 
that the rotor 6 Is rotated by an angle of 45 • . Then 
the powdered medicine accommodation chamber 
10 charged with powdered medicine F at the 

30 charging position 3a stops at a position where 
upper and lower surfaces of the powdered medi- 
cine accommodation chamber 10 are not commu- 
nicated with the outside air. When the cap 20 Is 
pulled out, as described above, the powdered 

35 medicine accommodation chamber 10 charged 
with powdered medicine waiting for the next opera- 
tion at a position before the administering position 
5a is moved to the administering position 5a, so 
that the next spraying operation is ready to start. 

40 It is possible that the series of charging and 

injecting operations described above Is continued 
until powdered medicine F in the powdered medi- 
cine storage chamber 3 is used up. When a new 
powdered medicine storage chamber 3 is attached 

45 to the device, the operation can be continued. 

Fig. 3 is a sectional view showing the overall 
arrangement of the multi-dose powdered medicine 
administering device (200) of Example 2 of the 
present invention. Fig. 4(a) is a schematic illustra- 

50 tion of the draft means at the charging position in 
Example 2. Fig. 4(b) is a schematic illustration of 
the draft means at the administering position. 

Only the points different from Example 1 will 
be explained in the following. In this example, the 

55 thickness of the rotor 6 in the axial direction is 
slightly reduced, and the filter 1 1 is disposed at the 
bottom of the rotor 6. A two-way valve 71 capable 
of communicating in both the compression . and 
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suction processes is provided at the charging posi- 
tion 3a corresponding to the powdered medicine 
storage chamber attaching section 2 of the draft 
means 7, and a one-way valve 72 capable of 
communicating only in the compression process is 
provided at the administering position 5a corre- 
sponding to the nozzle attaching section 4. 

In the two-way valve 71 . a disk-shaped film B1 , 
the diameter of which is a little smaller than that of 
a cylindrical air passage A1, is provided, and pro- 
trusions T1 are formed on the upper and lower 
surfaces of the air passage A1. Accordingly, even 
when the film B1 Is located on either upper or 
lower surface of the air passage A1 , a small clear- 
ance corresponding to the height of the protrusion 
T1 is provided between the air passage A1 and the 
film B1. Therefore, the air flow is not stopped 
although It is reduced. 

Due to the foregoing construction, the opera- 
tion is carried out as follows. When the pump 8 is 
activated so that it is contracted, compressed air 
freely flows from the pump 8 side into the pow- 
dered medicine storage chamber 3 by the action of 
the pump 8. After the film 81 has reached the 
upper surface, a small quantity of air flows into the 
powdered medicine storage chamber 3. In the 
same manner, when the pump 8 is activated so 
that it expands to the original configuration and 
sucks air, air freely flows out from the powdered 
medicine storage chamber 3 by the action of rise 
of the pump 8. After the film 81 has reached the 
lower surface, a small quantity of air flows out from 
the powdered medicine storage chamber 3. Due to 
the foregoing, simultaneously when the pump 8 
starts the compressing operation, powdered medi- 
cine F in the powdered medicine storage chamber 
3 is scattered upward and fluidized and, when the 
compressing operation is stopped and the sucking 
operation is started, powdered medicine F sud- 
denly drops downward. Due to the foregoing, pow- 
dered medicine F is compressed and densely 
charged into the powdered medicine accommoda- 
tion chamber 10. 

On the other hand, at the administering posi- 
tion 5a of the draft means 7, there Is provided a 
one-way valve 72 capable of communicating only 
in the process of compression. That is, the one- 
way valve 72 is constructed in the following man- 
ner. A disk-shaped film 82, the diameter of which 
is a little smaller than that of the cylindrical air 
passage A2, is inserted into the air passage A2, 
and a protrusion T2 is provided only on the upper 
surface of the air passage A2. In this case. It is 
constructed that the protrusion T2 is higher than 
the protrusion T1 of the two-way valve 71. There- 
fore, even when the film 82 is located on the upper 
surface, the air flow is only slightly reduced or 
throttled and it flows out upward. Powdered medi- 



cine F in the powdered medicine accommodation 
chamber 10 located at a position right above the 
administering portion 5a is sprayed, for example, 
into the nasal cavity from the spraying opening 5b 

5 formed at the end of the nozzle. In this connection, 
when the film 82 is located on the lower surface, 
the air passage A2 is completely stopped. There- 
fore, air does not flow backward from the spraying 
opening 5c of the nozzle 5 to the administering 

10 position 5a. 

When the pump 8 is activated, at the charging 
position 3a having the valve 71, the disk-shaped 
film 81 in the air passage A1 Is moved upward and 
contacted with the protrusion T1, so that a minute 

75 gap is formed. Then, a large amount of com- 
pressed air freely flows into the gap between the 
protrusion T1 and the film 81 only at the time of 
the rise. After that, a small amount of compressed 
air flows into the powdered medicine accommoda- 

20 tion chamber 10 located at a position right above 
the charging portion 3a through the filter 11 and 
discharges outside through the filter 14. At this 
time, when compressed air freely flows Into the 
chamber, the powdered medicine F in the pow- 

25 dered medicine storage chamber 3 scatters upward 
and drops downward so that the powdered medi- 
cine F collides with the inside of the powdered 
medicine accommodation chamber 10 and Is com- 
pressed. In this way, the powdered medicine F is 

30 densely charged into the powdered medicine ac- 
commodation chamber 10 - when the rotor 6 close- 
ly contacted with the base body 1 is rotated, the 
upper surface of the powdered medicine accom- 
modation chamber 10 is rubbed, so that an amount 

35 of powdered medicine accommodated in the cham- 
ber car, be correctly determined. 

When the pump 8 is activated, in the admin- 
istering portion 5a having the valve 72, the disk- 
shaped film 82 in the air passage A2 is moved 

40 upward and contacted with the protrusion T2. How- 
ever, compressed air flows into the powdered 
medicine accommodation chamber 10 located right 
above the administering portion 5a through a gap 
formed between the protrusion T2 and the film 82 

45 passing through the filter 11. Then the powdered 
medicine F in the powdered medicine accommoda- 
tion chamber 10 is conveyed to the nozzle 5 to- 
gether with the compressed air. Further the con- 
veyed powdered medicine F is sprayed, for exam- 

50 pie, into the nasal cavity from the opening 5b 
provided at the end of the nozzle. 

Other points of the construction and operation 
of Example 2 described above are the same as 
those of Example 1. Therefore, the explanations 

55 are omitted here. 

In Examples 1 and 2, the multi-dose powdered 
medicine administering device of the present in- 
vention is explained. In the case of the multi-dose 
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powdered medicine administering device for inhala- 
tion use, the method of dividing and accommodat- 
ing a unit-dose of powdered medicine is the same 
as that of the multi-dose powdered medicine ad- 
ministering device for spraying use. Only one dif- 
ferent point is a method of feeding the divldedly 
accommodated powdered medicine to a living 
body. That is, in the multi-dose powdered medicine 
administering device for spraying use, the pow- 
dered medicine is supplied to a living body by the 
administering device in such a manner that the 
powdered medicine is sprayed by the action of 
compressed air. In this case, the air pump for 
quantitatively dividing the unit-dose powdered 
medicine is used as the source of compressed air. 
However, in the case of inhalation, the most appro- 
priate method is to transmit the medicine to the air 
ways of a patient using his respiration, and it is 
preferable that the medicine is not injected by a 
pump. Consequently, the administering portion 
may be open to the atmosphere through a one-way 
valve separate from the pump. The unit-dose pow- 
dered medicine in the powdered medicine accom- 
modation chamber communicated with the nozzle 
is introduced into the air ways of a patient when an 
end of the nozzle is inhaled by the respiration of 
the patient. 

[Industrially Applicable Field] 

The multi-dose powdered medicine administer- 
ing device of the present invention includes: a base 
body having a powdered medicine storage cham- 
ber and nozzle; a rotor closely contacted with the 
base body; a draft means closely contacted with 
the rotor; and a pump communicated with the draft 
means, wherein the rotor is provided with pow- 
dered medicine accommodation chambers capable 
of being positioned corresponding to a charging 
section for accommodating the unit-dose powdered 
medicine stored in the powdered medicine storage 
chamber and also capable of being positioned cor- 
responding to an administering section for spraying 
from the nozzle. Accordingly, only when the rotor is 
rotated, the powdered medicine in the powdered 
medicine storage chamber can be quantitatively 
accommodated and set to an injecting section at 
the same time. 

A helicoid groove capable of rotating at a pre- 
determined angle is provided on the outer circum- 
ferential surface of the rotor, and a cam pin engag- 
ing with the helicoid groove is provided on the 
inner surface of a cap capable of being attached to 
and detached from the base body. Due to the 
foregoing construction, the powdered medicine ac- 
commodation chamber can be moved to a pre- 
determined position when the cap is attached to 
and detached from the base body. 



When the rotor is constructed in such a man- 
ner that the rotor can be manually rotated from the 
outside, the powdered medicine accommodation 
chamber can be positioned using a simple struc- 
5 ture. 

As a result of the foregoing, it is possible to 
provide a powder spraying and inhaling device 
capable of accurately spraying and inhaling a pre- 
determined amount of powder and also capable of 
10 being reused when the powdered medicine storage 
chamber is replaced. 

Claims 

75 1. A multi-dose powdered medicine administering 
device comprising: a device body (1); a stor- 
age chamber (3) detachably provided in the 
device body, the storage chamber (3) being 
capable of storing powdered medicine, the 

20 amount of which corresponds to a plurality of 

times of administering operations; an accom- 
modation chamber (10) capable of accommo- 
dating powdered medicine, the amount of 
which corresponds to a single time of admin- 

25 istering operation; a medicine dispensing 

means (6) movably attached to the device 
body, the medicine dispensing means commu- 
nicating the accommodation chamber with the 
storage chamber at a charging position (3a), 

30 the medicine dispensing means communicat- 

ing the accommodation chamber with the out- 
side of the device body at an administering 
position (5a) so that the powdered medicine in 
the accommodation chamber can be admin- 

35 istered; movement means (20, 21) for moving 

the medicine dispensing means between the 
charging position and the administering posi- 
tion; and a pump means (8) for injecting air 
into the storage chamber through the accom- 

40 modation means at the charging position so 

that the powdered medicine in the storage 
chamber can be stirred, wherein a predeter- 
mined quantity of powdered medicine that has 
been stirred is charged from the storage cham- 

45 ber to the accommodation chamber by the 

suction force of the pump means and/or grav- 
ity- 

2. The multi-dose powdered medicine administer- 
so ing device according to claim 1, wherein said 
storage chamber (3) is cylindrical, and one end 
of said storage chamber with respect to the 
axial direction is attached to a storage cham- 
ber mount portion (2) of the device body (1) 
55 having an opening for charging, and the other 
end of said storage chamber is closed by a 
filter (14) through which air can be circulated 
but powdered medicine cannot be circulated. 
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3. The multi-dose powdered medicine administer- 
ing device according to claim 1, wherein said 
dispensing means is composed of a rotor (6) 
rotatably attached to the device body (1), a 
plurality of through-holes are formed at regular 5 
intervals around a rotational axis (O) of the 
rotor, a filter (11) through which air can be 
circulated but powdered medicine can not be 
circulated is inserted and fixed to each 7. 
through-hole. said accommodation chamber io 
(10) is defined by the filter, and pushing 

means (30, 31, 32) for pushing said dispensing 
means (6) to a portion (1 a) of the device body 
are provided so that the opening of the accom- 
modation chamber (10) can be closed by the i5 
portion (1a) of the device body while the ac- 
commodation chamber moves at least from a 
charging position (3a) to an administering posi- 
tion (5a). 

20 

4. The multi-dose powdered medicine administer- 
ing device according to claim 3, wherein said 
device body (1) includes a flat plate portion 

(la), a charging opening and administering & 
opening are respectively formed at the charg- 25 
ing (3a) position and administering position 
(5a) on the flat plate, and a storage chamber 
mount portion (2) for detachably mounting said 
storage chamber (3) corresponding to the 
charging opening is provided on the one side 30 
of said flat plate portion (1 a). 

5. The multi-dose powdered medicine administer- 
ing device according to claim 4, wherein said 
rotor (6) is rotatably provided so that a surface 36 
of said accommodation chamber (10) on the 
opening side can be contacted with the other 
surface of said flat plate portion (la), the ac- 
commodation chamber (10) of said rotor (6) is 
aligned and communicated with said storage 40 
chamber (2) in the axial direction at the charg- 
ing position (3a) through the storage chamber 
mount portion (2) of said flat plate portion, and 

the accommodation chamber of the rotor is 9. 
aligned and communicated with the administer- 4S 
ing opening at the administering position (5a) 
in the axial direction. 

6. The multi-dose powdered medicine administer- 
ing device according to claim 5, wherein at so 
least two accommodation chambers (10) are 
provided around a central axis of the rotor (6) 

at regular intervals such that, when the first 
accommodation chamber is located at the 
charging position (3a), the second accommo- 55 
dation chamber is located at the administering 
position (5a), when said rotor (6) is rotated at 
intervals of 180", each accommodation cham- 



ber (10) is alternately located at the charging 
and administering positions, and the opening 
side of the accommodation chamber (10) is 
contacted with and closed by the flat plate 
portion (la) when the accommodation chamber 
(10) is located between the charging and ad- 
ministering positions. 

The multi-dose powdered medicine administer- 
ing device according to claim 5, wherein four 
accommodation chambers are provided around 
the central axis of the rotor (6) at intervals of 
90*. the charging opening at the charging 
position (3a) and the administering opening at 
the administering position (5a) are symmetri- 
cally located with respect to the axis at inter- 
vals of 180° in said flat plate portion (la), said 
rotor (6) is rotated at intervals of 90 • . and the 
four accommodation chambers (10) are suc- 
cessively located at the charging position, ad- 
ministration waiting position, administering po- 
sition, and charge waiting position. 

The multi-dose powdered medicine administer- 
ing device according to claim 3, wherein the 
device body (1) includes a flat plate portion 
(la), a charge opening and an administration 
opening are formed at the charging position 
(3a) and the administering position (5a) of the 
flat plate portion, a storage chamber mount 
portion (2) is provided on one surface of the 
fiat plate (la) so that the storage chamber (3) 
can be detachably mounted corresponding to 
the charge opening, and the pump means (8) 
is composed of a returnable and flexible con- 
tainer or bladder attached to the device body, 
and the pump means supplies and sucks air 
only from the accommodation chamber (10) 
located at the charging position (3a) through 
the filter (11) wherein the supplying and suck- 
ing operation is conducted from the rotor (6) 
side opposite to the flat plate portion (la). 

The multi-dose powdered medicine administer- 
ing device according to claim 3, wherein the 
device body (1) includes a flat plate portion 
(la), a charging opening and an administering 
opening formed at the charging position (3a) 
and the administering position (5a) of the flat 
plate portion, a storage chamber mount portion 
(2) provided on one surface of the flat plate 
(1a) so that the storage chamber (3) can be 
detachably mounted corresponding to the 
charge opening, a nozzle mount portion (4) to 
which a nozzle (5) having an injection opening 
(5b) at its end is attached is also provided on 
one surface of the flat plate (1 a) corresponding 
to the administration opening, and said pump 
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means (8) composed of a returnable and flexi- 
ble container or bladder attached to the device 
body, and the pump means supplies and 
sucks air from both accommodation chambers 

(10) located at the charging position (3a) and 
the administering position (5a) through the filter 

(11) wherein the supplying and sucking opera- 
tion is conducted from the rotor (6) side op- 
posite to the flat plate portion (1 a). 

10. The multi-dose powdered medicine administer- 
ing device according to claim 3. wherein the 
device body (1) Is composed of a disk portion 
(1a) and a cylinder portion (lb) fonmed integ- 
rally with the outer circumference of the disk 
portion, the rotor (6) is rotatably held inside of 
the cylinder portion (1 b) so that one surface of 
the rotor in the axial direction can be main- 
tained in a contact condition with the disk 
portion (la), a guide groove (12) is formed in 
the axial direction on the cylinder portion, a 
helical groove (13) is formed on the outer 
circumference of the rotor (6), a cam pin (21) 
penetrating through said guide groove (12) 
formed in the axial direction and engaging with 
said helical groove (13) is provided on the 
inner surface of a cap (20) capable of being 
attached to and detached from the cylinder 
portion (1 b), each time the cap (20) is attached 
to and detached from the cylinder portion, said 
rotor (6) is rotated in a predetermined direction 
by a predetermined angle, when the cap is 
detached, the plurality of accommodation 
chambers (10) are positioned at least at the 
charging position (3a) and the administering 
position (5a), and when the cap is attached, 
every accommodation chamber (10) is posi- 
tioned between the charging position (3a) and 
the administering position (5a) so that the 
opening side of each accommodation chamber 
(10) is closed by the portion (la) of the device 
body (1). 

11. The multi-dose powdered medicine administer- 
ing device according to claim 4, wherein said 
rotor (6) is sandwiched between said fiat plate 
(la) and said draft means (7) using a pin (30) 
provided at the center and a spring (31) en- 
gaging with the pin. so that the rotor (6) is 
rotatably held by the pin (30), and one of the 
surfaces of the rotor (6) in the axial direction 
on which the accommodation chamber (10) is 
open comes into contact with the flat plate 
portion (la), and the other surface on which 
the filter (11) is provided comes into contact 
with the draft means (7). 



12. The multi-dose powdered medicine administer- 
ing device according to claim 11, wherein said 
draft means (7) includes air passages (3b, 5b) 
communicated with said accommodation 

6 chambers (1 0) through said filter (11) at said 

charging position (3a) and said administering 
position (5a). 

13. The multi-dose powdered medicine administer- 
10 ing device according to claim 12, wherein a 

two-way valve (71) is provided in an air pas- 
sage communicated with the accommodation 
chamber (10) at said charging position (3a), 
and a one-way valve (71) through which air is 
16 allowed to flow only to the accommodation 

chamber side is provided in an air passage 
communicated with the accommodation cham- 
ber (10) at said administering position (5a). 

20 14. An inhalation type feed method for feeding 
multi-dose powdered medicine to be admin- 
istered, comprising the steps of: attaching a 
storage chamber (3) for storing powdered 
medicine, the amount of which corresponds to 

25 a plurality of times of administering operations, 

to a device body (1); moving a quantitative 
medicine dispensing means (6) having an ac- 
commodation chamber (10), the capacity of 
which corresponds to a single administering 

30 operation, to a charging position at which said 

accommodation chamber is communicated 
with said storage chamber; stirring the pow- 
dered medicine in said storage chamber by 
injecting air into said storage chamber through 

35 said accommodation chamber at the charging 

position; charging the powdered medicine, the 
amount of which corresponds to a single ad- 
ministering operation, from said storage cham- 
ber into said accommodation chamber by the 

40 action of gravity and/or suction force: and mov- 

ing said dispensing means (6) so that the 
accommodation chamber (10) charged with the 
powdered medicine can be conveyed to the 
administering position. 

45 

15- The inhalation type feed method according to 
claim 14. wherein said powdered medicine dis- 
pensing means (6) includes at least two ac- 
commodation chambers (10), and a process to 

50 move said dispensing means (6) for conveying 

the first accommodation chamber to the charg- 
ing position and a process to move said dis- 
pensing means (6) for conveying the second 
accommodation chamber to the administering 

55 position are simultaneously carried out. 

16. A spraying type feed method for feeding multi- 
dose powdered medicine to be administered, 
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comprising the steps of: attaching a storage 
channber (3) for storing powdered medicine, 
the amount of which corresponds to a plurality 
of times of administering operations, to a de- 
vice body (1); nnoving a quantitative medicine 5 
dispensing means (6) having an accommoda- 
tion chamber (10), the capacity of which cor- 
responds to a single administering operation, 
to a charging position at which said accom- 
modation chamber is communicated with said io 
storage chamber; stirring the powdered medi- 
cine in said storage chamber by injecting air 
into said storage chamber through said accom- 
modation chamber at the charging position; 
charging the powdered medicine, the amount 75 
of which corresponds to a single administering 
operation, from said storage chamber into said 
accommodation chamber by the action of 
gravity and/or suction force; moving said dis- 
pensing means (6) so that the accommodation 20 
chamber (10) charged with the powdered 
medicine can be conveyed to the administer- 
ing position; and injecting air Into said accom- 
modation chamber at the administering posi- 
tion so that the powdered medicine, the 25 
amount of which corresponds to a single ad- 
ministering operation, is sprayed outside the 
device body. 

17. The spraying type feed method according to 30 
claim 16, wherein said powdered medicine dis- 
pensing means (6) includes at least two ac- 
commodation chambers (10), and a process to 
move said dispensing means (6) for conveying 

the first accommodation chamber to the charg- 35 
ing position and a process to move said dis- 
pensing means (6) for conveying the second 
accommodation chamber to the administering 
position are simultaneously carried out, and 
said air injecting operation at the charging po- 40 
sition and said air injecting operation at the 
administering position are simultaneously car- 
ried out by the same pump means (8). 

18. A quantitative feed device for quantitatively 45 
feeding powder comprising: a device body (1); 

a storage chamber (3) detachably provided to 
said device body, the capacity of which cor- 
responds to a plurality of times of feeding 
operations; an accommodation chamber (10), 50 
the capacity of which corresponds to a simple 
time of feeding operation; a quantitative dis- 
pensing means (6) movably attached to said 
device body so that the powdered medicine in 
the accommodation chamber can be fed when 55 
the accommodation chamber Is communicated 
with the storage chamber at the charging posi- 
tion (3a) and the accommodation chamber is 



communicated with the outside of the device 
body (1) at the feeding position (5a); means 
(20, 21) for moving said dispensing means 
between the charging and feeding positions; 
and a pump means (8) for stirring the powder 
in the storage chamber by injecting air into 
said storage chamber through said accommo- 
dation chamber, wherein a predetermined 
amount of stirred powder is charged from said 
storage chamber to said accommodation 
chamber by the action of suction force gen- 
erated by said pump means and/or the action 
of gravity. 
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